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What are Riparian Zones?







U.S. Army Corps of Engineers 
(33 CFR:1984)

"Jurisdictional wetlands”

“Those areas that are inundated or saturated by 
surface or ground water at a frequency and 
duration sufficient to support, and that under 
normal circumstances do support, a prevalence 
of vegetation typically adapted for life in 
saturated soil conditions.  Wetlands generally 
include swamps, marshes, bogs, and similar 
areas.”



Riparian Definitions
“associated with water courses.  Riparian 

may refer to vegetation associated with 
large rivers or with small, even 

intermittent drainages such as arroyos.”--
Dick Peddie and Hubbard (1977)

“environs of freshwater bodies, 
watercourses, and surface-emergent 

aquifers (springs, seeps, and oases) whose 
transported waters provide soil moisture in 
excess of that otherwise available through 

local precipitation to potentially support the 
growth of mesic vegetation.”

--Warner and Hendrix (1984)

“Riparian areas are three-dimensional ecotones
of interaction that include terrestrial and 

aquatic ecosystems, that extend down into the 
groundwater, up above the canopy, outward 
across the floodplain, up the near-slopes that 

drain to the water, laterally into the terrestrial 
ecosystem, and along the water course at a 

variable width”
-- Ilhardt et al. (2000)

“Riparian areas are transitional between terrestrial 
and aquatic ecosystems and are distinguished by 

gradients in biophysical conditions, ecological 
processes, and biota.  They are areas through which 

surface and subsurface hydrology connect
waterbodies with their adjacent uplands.  They 

include those portions of terrestrial ecosystems that 
significantly influence exchanges of energy and 
matter with aquatic ecosystems (i.e., a zone of 

influence).  Riparian areas are adjacent to 
perennial, intermittent, and ephemeral streams, 

lakes, and estuarine-marine shorelines.”
-- National Research Council (2002)

“a distinct ecological site, or combination of 
sites, in which soil moisture is sufficiently in 

excess of that otherwise available locally, due 
to run-off and/or subsurface seepage, so as to 

result in an existing or potential soil-
vegetation complex that depicts the influence 

of that extra soil moisture.”
-- Anderson (1987)





“Riparian areas generally do not satisfy 
regulatory and other definitions of “wetland,” 
and thus are not encompassed by regulatory 
programs for wetland protection.”

National Research Council, 2002

















DEFINITIONS

Buffer Strip -  "An area of vegetation adjacent
to a water body that is managed to maintain the
integrity of stream channels and shorelines; 
they also reduce the impact
of upland sources of 
pollution by trapping, 
filtering, and converting
sediments, nutrients,
and other chemicals."











Purpose:  To encourage the use of conservation
buffer strips by agricultural producers and
other landowners-- in both urban and
rural settings

Goal:  To install 2 million miles 
(up to 7 million acres) of
conservation buffer strips by
the year 2002

National Conservation Buffer Initiative









Corps of Engineers’ 
Ecosystem Restoration 

Opportunities



Army Corps of Engineers’ 
Ecosystem Restoration Authority

ER 1105-2-100
Corps Planning Guidance

22 April 2000

“Ecosystem Restoration is one of the primary 
missions of the Corps of Engineers Civil Works 

program.  The Corps objective in ecosystem 
restoration is to contribute to national 

ecosystem restoration.”

“Those restoration opportunities that are associated with 
wetlands, riparian and other floodplain and aquatic systems 

are most appropriate for Corps involvement.”



Water Resources Development Acts

� Authorize the Secretary of the Army to 
study and/or implement various projects and 
programs for improvements to rivers and 
harbors of the United States.



Corps Study Authorities To 
Support Ecosystem Restoration

� Continuing Authorities Program (CAP)
� Section 1135 Ecosystem Restoration
� Section 206 Aquatic Ecosystem Restoration

� General Investigations (GI)
� Projects Authorized By Congress Through 

Passage of Resolution or Act



Objective of the Section 1135 Program

� The Objective of the Section 1135 Program is to 
restore structure, function, or dynamic processes 
of degraded ecosystems.  

The focus in ecosystem restoration is on those 
ecological resources and processes that are 
directly associated or directly dependent upon the 
hydrologic regime of the ecosystem and 
watershed.



Criteria for Qualification as a 
Section 1135 Project

� The habitat restoration must be linked to a 
Corps of Engineers built project.  

� Budgetary priority given where Corps 
projects contributed to the degradation of 
the ecosystem 

� The restoration benefits must outweigh the 
project costs and be associated with fish and 
wildlife resources.



The Section 206 Program
Aquatic Ecosystem Restoration

� Study Funding Level and Processes 
Identical to Section 1135 Program

� Is Not Restricted to Impacts Resulting from 
Corps Projects



General Investigation (GI) Studies

� GI Studies are Typically Watershed in Scale and 
are Initiated Where the Public Perceives a 
Problem and Seeks Congressional Assistance

� The Study Gains Congressional Approval and 
Funding
� Senate Committee on Environment and Public Works
� House Committee on Transportation and Infrastructure

� Congress Passes Resolution and/or Act

� Corps Receives Funds To Initiate a Study



Bottomland Hardwood and 
Riparian Corridor Restorations





Stream Restoration



Rio Salado - (Salt River) 
Riparian Restoration Project



Mill Creek, OH





Mill Creek, OH



Regulatory Issues



Riparian Definitions
Regulatory Program of the
US Army Corps of Engineers

Part 330 - Nationwide Permit Program

" Vegetated buffer - A vegetated upland or wetland area next to rivers, 
streams, lakes, or other open waters which separates the open water from 
developed areas, including agricultural land. Vegetated buffers provide a 
variety of aquatic habitat functions and values (e.g., aquatic habitat for 
fish and other aquatic organisms, moderation of water temperature 
changes, and detritus for aquatic food webs) and help improve or maintain 
local water quality. A vegetated buffer can be established by maintaining 
an existing vegetated area or planting native trees, shrubs, and herbaceous 
plants on land next to open waters. Mowed lawns are not considered 
vegetated buffers because they provide little or no aquatic habitat 
functions and values.  The establishment and maintenance of vegetated 
buffers is a method of compensatory mitigation that can be used in 
conjunction with the restoration, creation, enhancement, or preservation 
of aquatic habitats to ensure that activities authorized by NWPs result in 
minimal adverse effects to the aquatic environment."



Regulatory Program of the
US Army Corps of Engineers

Since passage and subsequent amendments to the Clean Water Act, the 
Corps has had legal authority during Section 404 permit decisions to 
require vegetated buffer strips as part of the mitigation for filling 
wetlands.  Both upland and riparian vegetated buffer strips can be 
mandated, in certain situations, by District Engineers as part of a Section 
404 permit under the NWP system.

Vegetated buffer strips, such as forested riparian areas, are well-suited for 
protecting water quality and providing wildlife habitat, and “are a critical 
element of the overall aquatic ecosystem in virtually all watersheds” 
(Federal Reg. 67(10), p. 2064).

The Corps has also “believes we need to protect open waters better than 
we have in the past, and vegetated buffers are a critical element of that 
protection.”

The Corps “believes that establishing or maintaining existing vegetated 
buffers to open waters is critical to overall protection of the nation’s 



Humbug Marsh, MI

• 225 acres on mainland, 20 acre 
island, and 170 acres of 
wetland/open water
• $750 million development

















Riparian zones provide migration corridors for 
birds and many large mammals that use 

different summer and winter ranges.







Products



Riparian Zone Management



How Do I Design a Riparian 
Buffer Strip or Corridor?





How Wide Should my Buffer 
Strip or Corridor Be?





Riparian Zone Widths Recommended
for Water Quality Concerns

Objective Width (m)

Reducing P Concentrations

Remove 80% of excess N and P

Improve quality of stormwater runoff

Remove sediment

Remove Nitrates and Phosphorus

Reducing suspended solids

15m

5 m

25 m

61 m

18 m

9 m

Note:  These are site-specific studies and aren’t intended 
to be general recommendations



Riparian Zone Widths Recommended
for Bird Communities

Objective State

Neotropical migrants
Neotropical migrants
Include 90% of bird species
Maintain complete avian community
Maintain functional bird community
Breeding habitat for yellow-billed cuckoo
Reduce edge-related predation
Breeding habitat for area-sensitive species

VA
KY
VT
SC
GA
CA
ME
NH

Width (m)
50m
100m
150m
500m
100m
100m
150m
100m















Endangered Species Act

� Riparian areas provide habitat for a large 
number of threatened and endangered species. 

� Species such as the southwestern willow 
flycatcher and least Bell’s vireo have been 
major issues on some Corps project lands.

Southwestern
Willow Flycatcher

Federally Endangered
due to large-scale loss

of riparian habitat



Selected Products





Tiled wetlands increase 
downstream flooding

Nonpoint source pollution 
from adjacent fields

Farmland frequently floodedRegionally important 
riparian corridor

Municipal water supply polluted 
by upstream management

Internationally important 
migratory bird refuge. Area 
of high biodiversity.

Wildlife 
crossing 
needed.

Potential 
corridor 
link

Unique 
wetlands


